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ABSTRACT 



Anxiety about statistics can result in impaired performance, 
mental anguish, and avoidance of statistics courses needed for professional 
advancement. In this study, 53 graduate students enrolled in an introductory 
course in educational research were administered the Statistical Anxiety 
Rating Scale (STARS) (A. Onwuegbuzie, 1998) . During the 7 weeks of the 
course, the instructor employed strategies noted in the literature as 
possibly helpful in alleviating anxiety in statistics classes: addressing the 
anxiety, using humor, applying statistics to real-world situations, reducing 
fear of evaluation, and encouraging students to work in cooperative groups. 
STARS was administered as a posttest at the final course session. A 
paired- samples t-test was used to compare the means of the pretest and 
posttest scores. Differences in the total score and five of six factors 
(worth of statistics, interpretation anxiety, test and class anxiety, fear of 
asking for help, and fear of the statistics teacher) were significant at the 
0.001 level. Difference in one factor (computation self-concept) was 
significant at the 0.01 level. All mean scores were reduced, denoting a 
reduction in anxiety from the pretest to the posttest. It appears it is 
possible to reduce statistics anxiety in graduate education students by using 
specific instructional strategies. (Contains 2 tables and 19 references.) 
(Author/SLD) 
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Abstract 

Anxiety about statistics can result in impaired performance, mental anguish, and 
avoidance of statistics courses needed for professional advancement. In this study, 53 graduate 
students enrolled in an introductory course in educational research were administered the 
Statistical Anxiety Rating Scale (STARS). During the seven weeks of the course, the instructor 
employed strategies noted in the literature as possibly helpful in alleviating anxiety in statistics 
classes: addressing the anxiety, using humor, applying statistics to real-world situations, reducing 
fear of evaluation, and encouraging students to work in cooperative groups. 

STARS was administered as a post test at the final course session. A paired-samples t- 
test was used to compare the means of the pretest and posttest scores. Differences in the total 
score and five of six factors (worth of statistics, interpretation anxiety, test and class anxiety, fear 
of asking for help, and fear of the statistics teacher) were significant at the .001 level. Difference 
in one factor (computation self-concept) was significant at the .01 level. All mean scores were 
reduced, denoting a reduction in anxiety, from the pretest to the posttest. 

It appears that it is possible to reduce statistics anxiety in graduate education students by 
employing specific instructional strategies. 
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A STUDY OF REDUCTION OF ANXIETY IN GRADUATE STUDENTS 
IN AN INTRODUCTORY EDUCATIONAL RESEARCH COURSE 

Mathematics anxiety, the “panic, helplessness, paralysis, and mental disorganization that 
arises among some people when they are required to solve a mathematics problem” (Hunt, 1985, 
p. 32), generalizes to statistics anxiety in the educational research classroom. With its milder 
forms, students experience emotional discomfort and performance impairment; in more extreme 
cases, students may avoid career-advancing graduate courses, including educational research, that 
require statistics (Richardson & Suinn, 1972). 

Although there has not been a great deal of quantitative research on how teaching 
strategies affect anxiety in the educational research classroom, many researchers have suggested 
ways to alleviate anxiety. Among these strategies are the following: addressing the anxiety 
(Tobias, 1978 and 1991 ; Dillon, 1982; Hunt, 1985; Yager & Wilson, 1986), using humor (Smith, 
Anscough, Ettinger, & Nelson, 1971 ; Kosbab, 1989; Schacht & Stuart, 1990), applying statistics 
to real world situations (Yager & Wilson, 1986; Schacht & Stewart, 1992; Thompson, 1992; 
Stallings, 1993), reducing fear of evaluation (Hunt, 1985; Johnson, 1988; Kosbab, 1989), and 
encouraging students to work in small cooperative groups (Burton, 1984; Blum-Anderson, 1992; 
Mealey & Host, 1992). 

The intention of this study was to determine if employing the strategies noted in the 
literature as helpful in alleviating anxiety in statistics classes would, in fact, reduce measures of 
anxiety in graduate students taking an educational research course, part of which involved using 



statistics as a research tool. 
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Methodology 

Participants 

The participants in this study were 53 students enrolled in EDUC 514: Educational 
Research Methods, one of the core courses in Muskingum College’s Master of Arts in Education 
program during Fall Term 1997. Included were 6 males and 47 females, with a mean age of 
35.3. Thirty-five of the students attended class on the main campus; 18 attended class in a 
satellite location forty miles from the main campus. All but one were employed in teaching in 
elementary and secondary schools in southeastern Ohio. Fifty-two are Caucasian; one is African 
American. Mathematics experience in the group varied from having no college mathematics 
other than math for elementary teachers to having already taken a statistics course at the graduate 
level. The average participant had taken math for elementary teachers and one other mathematics 
course, usually college algebra. 

Procedures 

At the beginning of the first class, students were given the Statistical Anxiety Rating 
Scale (STARS), which measures six factors of statistics anxiety: worth of statistics, interpretation 
anxiety, test and class anxiety, computation self-concept, fear of asking for help, and fear of the 
statistics teacher (Cruise & Wilkins, 1980). Participation was voluntary and anonymous. (For a 
detailed description of STARS, see Onwuegbuzie, 1998.) 

During the seven weeks of the course, the instructor followed a systematic program of 
using the teaching strategies purported in the literature to reduce anxiety. To address the issue of 
anxiety, the instructor prefaced new material with phrases such as “I know this is new, and some 
of you will be uncomfortable with it for a while” and “Don’t freak out on me, but there’s a little 
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more we need to tack on here.” Three times during the course, students were asked to reflect for a 
minute on how they were feeling about taking educational research and then to share their 
thoughts with the class. Thus, students were encouraged to acknowledge that their feelings of 
anxiety were not unexpected-and that many of their colleagues shared those same feelings. 

At least three “humorous moments” were interjected into each class period, ranging from 
showing statistics-related cartoons on the overhead projector to telling jokes and personal 
anecdotes. As the course progressed, the humor became less mathematics-oriented as the 
instructor learned that it took very broad humor to get all students to set aside their anxiety for 
even a moment. 

Statistics was applied to real world situations in both teacher-directed instruction and 
student projects. Rather than use published data sets as instructional examples, data was 
collected from students, from simulated research, and from the instructor’s own research. Each 
student produced a research proposal and paper based on data collected from his or her own 
classroom or school, centered on an issue of personal interest or concern. 

There were no formal tests in the course. Students were assessed on analysis of data sets 
which required the use of statistical software, critiques of journal articles, and the research 
proposal and paper. Students who were not satisfied with their performance on the initial 
assessments were permitted to redo assignments to improve their grades. 

Students were required to work in cooperative groups for in-class assignments. They 
were encouraged to work together on analyzing the data sets. In addition, groups of three 
students with common interests served as “support groups” for each other in completing the 
research proposals and papers. 
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On the final class date, STARS was once again administered. A paired-samples Mest 
was used to compare the means of the pretest and posttest scores for each of the six factors and 
for the total score. 

Results 

When compared with normed scores of 229 graduate students (Cruise, Cash, & Bolton, 
1985), mean anxiety scores of students in this study were markedly higher on each factor of the 
initial administration of STARS; mean anxiety scores for the posttest were lower for each of the 
factors and at or near the means of the normed scores for three of the six factors. Percentile ranks 
for each factor for both the pretest and posttest are displayed in Table 1 . 



Table 1 

Percentile Ranks of Mean Scores on Factors of STARS for the Pretest and Posttest (N=53) 



Factor 


Pretest Percentile Rank* 


Posttest Percentile Rank* 


Worth of Statistics 


90 


70 


Interpretation Anxiety 


86 


68 


Test and Class Anxiety 


70 


51 


Computation Self-Concept 


60 


50 


Fear of Asking for Help 


82 


66 


Fear of Statistics Teacher 


62 


45 



^Percentile ranks were extrapolated from tables provided by Cruise, Cash, & Bolton (1985). 
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Table 2 shows the results of paired-sample /-tests of differences of means for the total 
score and for the scores of the six factors. Differences between mean scores for the total score 
and five of the six factors— worth of statistics, interpretation anxiety, test and class anxiety, fear 
of asking for help, and fear of the statistics teacher— were significant at the .001 level. The 
difference between mean scores for one factor— computation self-concept— was significant at the 
.01 level. All mean scores were reduced from the pretest to the posttest, denoting a reduction in 
anxiety. 

Table 2 

Means of Pretest and Posttest Scores (N=53) 





df 


Pretest 


Posttest 


t 


Total Score 


47 


144.45 


119.44 


6 . 54 ** 


Worth of Statistics 


48 


44.02 


35.00 


6.21** 


Interpretation Anxiety 


47 


34.34 


28.50 


4.60** 


Test and Class Anxiety 


48 


28.28 


23.86 


4.70** 


Computation Self-Concept 


48 


16.15 


14.10 


3.30* 


Fear of Asking for Help 


48 


9.98 


7.61 


4.48** 


Fear of Statistics Teacher 


48 


11.68 


9.80 


4.16** 



Note. *p<.0l . **p <.001. 
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Discussion 

It appears that it is possible to reduce the anxiety of graduate students in educational 
research courses. This statement should be of interest to faculty members who find that their 
students are as excited about attending their classes as they would be about visiting the dentist 
one evening a week for 16 weeks— and who have no nitrous oxide to offer to lessen the pain! 

Beyond the simple statement that statistics anxiety can be reduced, there is little that this 
study can offer in the way of specific recommendations. The lack of a control group and the 
great number of variables precludes a statement as to exactly what reduced the high anxiety 
levels experienced by the educational research students in this study. 

Always a concern in research studies of student affect, including anxiety, is the question 
of student learning. Have we dished up a “feel good” course at the expense of academic 
achievement? As a beginning teacher of educational research, my challenge in this study was to 
reduce anxiety while maintaining or even raising the level of achievement. Again, with no basis 
for comparison but anecdotal comments from colleagues about the improved preparedness of this 
crop of students for beginning their research theses— due largely, I presume, to the small research 
projects they completed— we can draw no conclusions about any tradeoffs between anxiety 
reduction and achievement. 

So, at least two important questions remain: 1) Exactly what can be done to reduce 
anxiety in the educational research classroom? and 2) Can we reduce anxiety while 
simultaneously maintaining— or even raising— student achievement? Further research, including 
qualitative studies and quantitative studies in controlled environments, will be necessary to 
explore these questions further. 




9 



Reducing Statistics Anxiety 9 



Resources 

Blum-Anderson, J. (1992). Increasing enrollment in higher-level mathematics classes 
through affective domain. School Science and Mathematics. 92 (8), 433-436. 

Burton, G. M. (1984). Revealing images. School Science and Mathematics, 84 (3). 199- 

207. 

Cruise, R. J., Cash, R. W., & Bolton, D. L. (1985, August). Development and validation 
of an instrument to measure statistical anxiety. Paper presented at the annual meeting of the 
Statistical Education Section. Proceedings of the American Statistical Association. 

Cruise, R. J., & Wilkins, E. M. (1980). STARS: Statistical Anxiety Rating Scale. 
Unpublished manuscript, Andrews University, Berrien Springs, MI. 

Dillon, K. M. (1982). Statisticophobia. Teaching of Psychology, 9(2). 117. 

Hunt, G. E. (1985). Mathematics anxiety-- Where do we go from here? Focus on Learning 
Problems in Mathematics, 7(2), 29-40. 

Johnson, P. E. (1988). Creative teaching in the community college: Guidelines for 
associate faculty. Tucson, AZ: Pima Community College. (ERIC Document Reproduction 
Service No. ED 339 447) 

Kosbab, F. P. (1989). Stress management in contemporary adult education: A~ 
commentary. (ERIC Document Reproduction Service No. ED 3 12 453) 

Mealey, D. L., & Host, T. R. (1992). Coping with test anxiety. College Teaching, 40 (4). 
147-150. 

Onwuegbuzie, A. J. (1998). Statistics anxiety: A function of learning style? Research in 
the Schools. 5(1), 43-52. 




10 



1 



Reducing Statistics Anxiety 10 

Richardson, F. C., & Suinn, R. M. (1972). The mathematics anxiety rating scale: 
Psychometric data. Journal of Counseling Psychology. 19 (6), 551-554. 

Schacht, S., & Stewart, B. J. (1990). What’s funny about statistics? A technique for 
reducing student anxiety. Teaching Sociology, 18, 52-56. 

Schacht, S., & Stewart, B. J. (1992) Interactive/user-friendly gimmicks for teaching 
statistics. Teaching Sociology, 20, 329-332. 

Smith, R. E., Anscough, J. C., Ettinger, R. F., & Nelson, D. A. (1971). Humor, anxiety, 
and task performance. Journal of Personality and Social Psychology, 19(2), 242-246. 

Stallings, W. M. (1993). Return to our roots: Raising radishes to teach experimental 
design. Teaching of Psychology, 20 (3), 165-167. 

Thompson, W. B. (1994). Making data analysis realistic: Incorporating research into 
statistics courses. Teaching of Psychology. 21 (1), 41-43. 

Tobias, S. (1978). Overcoming Mathematics Anxiety. New York: Norton. 

Tobias, S. (1991). Mathematics mental health: Going beyond mathematics anxiety. 

College Teaching. 39 (3), 91-93. 

Yager, G. G., & Wilson, F. R. (1986, October). Ten suggestions on teaching research to 
counseling students. Paper presented at the annual meeting of the North Central Association for 
Counselor Education and Supervision, Kansas City, MO. 




11 



U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
National Library of Education (NLE) 

Educational Resources Information Center (ERIC) 

REPRODUCTION RELEASE 

(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Title: 4 ()•/• <?/ 1 / tfl"/ 4 A ^1 Xv ✓ 'Cn fl-Pq 

/pi qp t/ vf Csfl ? / £~o/uf C/07^/ 




Author(s): 1 / / ^ i/\fl/ <£ fl 


Corporate Source: 


Publication Date: 



II. REPRODUCTION RELEASE: 











In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced In the 
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, 
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if 
reproduction release is granted, one of the following notices is affixed to the document. 



If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom 
of the page. 



The sample sticker shown below win be 
affixed to all Level 1 documents 


The sample sticker shown below will be 
affixed to ail Level 2A documents 


The sample sticker shown below will be 
affixed to all Level 2B documents 


PERMISSION TO REPRODUCE AND 
OISSEMINATE THIS MATERIAL HAS 
BEEN GRANTEO BY 




PERMISSION TO REPROOUCE ANO 
OISSEMINATE THIS MATERIAL IN 
MICROFICHE. ANO IN ELECTRONIC MEOIA 
FOR ERIC COLLECTION SUBSCRIBERS ONLY. 
HAS BEEN GRANTEO BY 

0 \« 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTEO BY 










J* 

cJ> 


TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 


1 




2A . 




7B 


Level 1 


Level 2A 


Laval 2B 



0''' □ □ 



Crock horo for Level 1 release, permitting reproduction 
end dissemination in micro Ache or other ERIC archival 
media (eg.. ele ctr onic) and paper copy. 



Check here fosl.evei 2A release, permitting reproduction 
and dissemination in microfiche and in electronic media 
for ERIC archival collection subscribers only 



Check here for Level 28 release, permitting 
reproduction and dissemination in microfiche only 



Documents w fl! be processed as Indicated provided reproduction Quality permits. 

If permission to reproduce Is granted, but no box Is checked, documents wiQ be processed at Level 1 . 



Sign 

here,-* 

please 



9 




I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document 
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system 
contractors requires permission from the oopyright holder. Exception is made for non-profit reproduction by libraries and other service agencies 
to satisfy information needs of educators in response to discrete inquiries. 





Pnrtted Nem^Position/Title: ^ 

V/cfl/ 4. MildfAS, flpof'. 


Oroaruzation/Addrass: 

A/£(aS CiA/CsV/f A . fl/J c/a *7 (J 2 — 






E-Mail Address: 


°“ : /nr-yf: 1 



1/t Q- Aotdc 



